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DIGITAL HEARING AID ENHANCING DIRECTIONAL PERFORMANCE 

10 Technical Field 

The present invention relates to a hearing aid in a 
medical equipment technological field, and more particularly to 
a hearing aid in which In-The-Ear (ITE) type hearing aid cells 
are inserted into both ears, and one microphone is incorporated 

15 into each hearing aid cell so as to adjust the phase between the 
microphones and make a time delay effect between the two 
microphones, so that a wearer who wears the digital hearing aid 
can better hear sound which comes from the side opposing the 
healthy ear, that is, from the troubled ear side. 

20 

Background Art 

Among the currently available hearing aids, ITE type 
hearing aids are widely used. For example, an ITE type hearing 
aid may be used for a sole-ear auditory handicapped person, that 
25 is a person having one healthy ear and the other ear having 
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hearing impairments. Even in the case of the sole-ear auditory 
handicapped person, he or she may wear hearing aids on both ears, 
that is, the one healthy ear and the other troubled ear. In the 
sole-ear auditory handicapped person there is no wearing effect 
of the hearing aid at the healthy ear side, and as such sound 
signals amplified at the troubled ear side should be 
transmitted to the healthy ear side via external circuit cables, 
so as to be heard via the hearing aid worn at the healthy ear 
side. In this manner, the wearer can hear sounds coming from 
both the troubled ear side and the healthy ear side. 

In the above-described conventional hearing aids for 
sole-ear auditory handicapped persons, one microphone is 
incorporated in an ITE type hearing aid cell that is inserted 
into a troubled ear, and an ear cell including a receiver is 
inserted into the healthy ear so that signals amplified at the 
troubled ear side can be heard at the healthy ear side. 

In the conventional hearing aids problems arise because a 
time delay is produced in the process of converting the electric 
signals amplified at the troubled ear side into a sound pressure 
at the healthy ear side. That is, the conventional hearing aid 
for a sole-ear auditory handicapped person is employed without 
considering a time delay between the healthy ear side and the 
troubled ear side. Thus, a wearer who wears the conventional 
hearing aid for a sole-ear auditory handicapped person may lose 
a directional sense with respect to sounds. Further, a hearing 
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ability of the healthy ear may be weakened since an ear cell is 
inserted into the healthy ear. 

Many auditory handicapped persons have one healthy ear and 
the other troubled ear. Thus, it is necessary to develop a 
5 hearing aid for a sole-ear auditory handicapped person. In 
particular, it is necessary to develop a hearing aid with which 
sounds coming from both ear sides can be heard well even though 
the sole-ear auditory handicapped person wears a hearing aid 
cell and an ear cell in his or her both ears, respectively. 

10 

Disclosure of the Invention 

To solve the above problems, it is an object of the 
present invention to provide a hearing aid with which sounds 
coming from both ear sides can be heard well even though a 
15 sole-ear auditory handicapped person wears a hearing aid cell 
and an ear cell in his or her both ears, respectively. 

It is another object of the present invention to provide a 
digital hearing aid enhancing a directional performance for a 
patient who suffers from sole-ear hearing impairments in which 
20 the digital hearing aid cell inserted into one healthy ear is 
electrically connected with another digital hearing aid cell 
called an ear cell including a microphone worn in the other 
troubled ear, via an external electric wire. 

To accomplish the above object of the present invention, 
25 there is provided a hearing aid comprising: a digital ITE 
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(In-The-Ear) type hearing aid cell including a digital 
amplifier, a microphone and a receiver in one healthy ear; and 
an ear cell including a microphone in the other troubled ear, 
wherein the digital hearing aid cell and the ear cell are 
5 connected via external electric wires, to thereby enhance a 
directional performance of the hearing aid. 

Preferably, electronic components incorporated in the 
healthy-ear hearing aid cell are a front microphone, a switch, a 
receiver, a digital interface connection terminal and a battery 
10 door, while an electronic component incorporated in the 
troubled-ear ear cell is a rear microphone. 

Preferably, a time delay parameter in the digital 
amplifier is designed to adjust a directional performance in 
the hearing aid. 

15 

Brief Description of the Drawings 

The above and other objects and advantages of the present 
invention will become more apparent by describing the preferred 
embodiment thereof in detail with reference to the accompanying 
20 drawings. 

FIG. 1 is an illustration showing a healthy ear at the 
state where a user has worn an (In-The-Ear) ITE type hearing aid 
according to the present invention. 

FIG. 2 is an illustration showing a troubled ear at the 
25 state where a user has worn an ITE type hearing aid cell called 
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an ear cell according to the present invention. 

FIG. 3 shows the inner structure of an ITE type digital 
hearing aid in which digital amplifier chip terminals 
incorporated in the digital hearing aid are connected with 
5 hearing aid electronic components such as microphones, a 
receiver, a memory diverting switch, a battery door, and an 
external interface socket. 

FIG. 4 is an illustration showing the ITE type hearing aid 
cell and an ear cell which are connected via electric wires 
10 according to an embodiment of the present invention. 

Best Mode for Carrying out the Invention 

Hereinbelow, a hearing aid for a sole-ear auditory 
handicapped person according to the present invention will be 

15 described with reference to the accompanying drawings. 

As shown in FIGs. 1 and 2, an In-The-Ear (ITE) type 
hearing aid according to the present invention includes an ITE 
type hearing aid cell inserted at one healthy ear side and an 
ear cell inserted at the troubled ear side. 

20 As shown in FIG. 4, an ITE type hearing aid cell inserted 

at one healthy ear side and an ear cell inserted at the troubled 
ear side are connected with each other via three lines, the 
three lines being signal, power, and ground wires. 



25 cell at the healthy ear side, digital amplifier chip terminals 



Referring to FIG. 3, in the case of a digital hearing aid 
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are connected with and soldered to hearing aid electronic 
components such as microphones, a receiver, a memory diverting 
switch, a battery door, and an external interface socket via 
internal wires. 

5 In FIG. 3, a reference symbol Ml denotes a front 

microphone that is inserted into a healthy-ear hearing aid cell, 
and a reference symbol M2 denotes a rear microphone that is 
inserted into an ear cell at the troubled ear side. That is, a 
microphone is inserted into both the ITE type hearing aid cell 

10 and the ear cell. The digital amplifier chip uses the front and 
rear microphones Ml and M2 simultaneously, to thereby adjust a 
time delay. For this purpose, the healthy-ear hearing aid cell 
and the troubled-ear ear cell are connected via three lines of 
external wires. Also, a switch in FIG. 3 is a memory diverting 

15 switch which is incorporated in a healthy-ear hearing aid cell, 
and a receiver therein is a general receiver which is 
incorporated in the healthy-ear hearing aid cell. Also,, a 
terminal SDA in a pad connection diagram of FIG. 3 is a 
connection terminal for digital interface with an external 

20 controller personal computer. Also, a battery door is a hearing 
aid battery chamber that is incorporated in the healthy-ear 
hearing aid cell, through which a hearing aid dry cell is 
inserted and released. These components such as the front and 
rear microphones Ml and M2, the switch, the receiver, the socket 

25 and the battery chamber are connected t.o .pad connection 
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terminals of the IC chip on a Printed Circuit Board (PCB) . 

The electronic components incorporated in the healthy-ear 
hearing aid cell are the front microphone Ml, the switch, the 
receiver, the digital interface connection terminal SDA and the 
5 battery door, and the electronic component incorporated in the 
troubled-ear ear cell is the rear microphone M2 . 

A. time delay parameter in a digital amplifier is designed 
and fabricated so as to adjust a directional performance in a 
hearing aid. Since a distance between two microphones 
10 incorporated at the healthy ear side and the troubled ear side, 
respectively, is the size of the head of a common person, that 
is, about 18cm, an effect of an array of the microphones is very 
excellent to thereby adjust a directional performance as 
desired . 

15 The present invention provides an effect of enhancing the 

directional performance of a hearing aid in which a sole-ear 
auditory handicapped person who has one healthy ear and the 
other troubled ear wears an ITE type hearing aid cell and at the 
healthy ear side and an ear cell incorporated with a microphone 

20 at the troubled ear side, and the hearing aid cell and the ear 
cell are connected by external electric wires. 

Industrial Applicability 

As described above, the present invention provides a 
25 hearing aid for a sole-ear auditory handicapped person who has 
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one healthy ear and the other troubled ear . and wears an ITE type 
hearing aid cell at the healthy ear side and an ear cell 
incorporated with a microphone at the troubled ear side, and the 
hearing aid cell and the ear cell are connected by external 
electric wires. 

As described above, the present invention has been 
described with respect to particularly preferred embodiments. 
However, the present invention is not limited to the above 
embodiments, and it is possible for one who has an ordinary 
skill in the art to make various modifications and variations, 
without departing from the spirit and scope of the present 
invention. Thus, the protective scope of the present invention 
is not defined within the detailed description thereof but is 
defined by the claims to be described later and the technical 
spirit of the present invention. 
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